Combined treatment by octreotide and everolimus: Octreotide enhances inhibitory effect of everolimus in aggressive meningiomas.
Treatment for recurrent and aggressive meningiomas remains an unmet medical need in neuro-oncology, and chemotherapy exhibits limited clinical activity, if any. Merlin expression, encoded by the NF2 gene, is lost in a majority of meningiomas, and merlin is a negative regulator of mTORC1. The sst2 somatostatin receptor, targeted by octreotide, is highly expressed in meningiomas. To investigate new therapeutic strategies, we evaluated the activity of everolimus (mTOR inhibitor), BKM-120 and BEZ-235 (new Pi3K/Akt/mTOR inhibitors), octreotide and a combined treatment (octreotide plus everolimus), on cell proliferation, signaling pathways, and cell cycle proteins, respectively. The in vitro study was conducted on human meningioma primary cells extracted from fresh tumors, allowing the assessment of somatostatin analogs at the concentration levels used in patients. The results were correlated to WHO grades. Further, everolimus decreased cell viability of human meningiomas, but concomitantly, induced Akt activation, reducing the antiproliferative effect of the drug. The new Pi3K inhibitors were not more active than everolimus alone, limiting their clinical relevance. In contrast, a clear cooperative inhibitory effect of octreotide and everolimus was observed on cell proliferation in all tested meningiomas, including WHO grades II-III. Octreotide not only reversed everolimus-induced Akt phosphorylation but also displayed additive and complementary effects with everolimus on downstream proteins involved in translation (4EB-P1), and controlling cell cycle (p27Kip1 and cyclin D1). We have demonstrated a co-operative action between everolimus and octreotide on cell proliferation in human meningiomas, including aggressive ones, establishing the basis for a clinical trial.